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observed no modifications of liver:body-weight ratio, microsomal
protein content, c>- and N- derate thyl at ion, or various spectral character-
istics of cytochrome P-450 in male mice injected intraperitoneally
for 3 consecutive days with 100 mg/kg toluene*  Other methylated
benzenes and a methylated naphthalene increased liver weight and
microsomal enzyme activity in the mice, leading the authors to
speculate that such compounds were effective inducers because they
are lipophilic and persist in the body.  Apparently, toluene was
ineffective because it was too readily metabolized and excreted.

Ungvary et al. (1976) attempted to design a protocol that
would eliminate toluenefs rapid turnover rate.  They dosed rats
daily by intraperitoneal or subcutaneous injection of 0.12 to 1.0
ml/kg analytical grade toluene for 12 days to 4 weeks.  Dose-
dependent increases were seen in the number and total area of mito-
chondria per unit of cytoplasmic area in the liver.  Similarly,
dose-dependent decreases in the average nuclear volume were also
observed in hepatocytes of animals receiving intraperitoneal injec-
tions.  Subcutaneous injection was much less effective in inducing
these ultrastructural alterations.  The enhanced mitochondria! prom-
inence is interesting in light of a previous report from the same
laboratory (Hudak and Ungvary, 1975) of a dose-dependent increase in
succinic dehydrogenase activity and a decrease in glycogen content
of livers of toluene-treated rats.  The toxicological or biological
significance of these findings is unclear, although the investigators
have suggested that the mitochondrial changes are associated with
increased microsomal xenobiotic metabolism.  There is evidence that
mitochondria, under certain conditions, may be involved in microsomal
mixed-function oxidase reactions, possibly serving to transfer reducing
equivalents originating from NADPH or NADH through cytochrome b5 to
cytochrome P-450 (Schenkman et al., 1973).

ChronicExposure to Toluene

Blood and Hematopoietic Organs. Although long-term exposure
to toluene is quite common in industry, a few reports suggest that
it has produced deleterious health effects in workers.  One ad-
verse effect that has been tentatively attributed to toluene is
myelotoxicity.  Until the end of World War II toluene was suspected
of having the same heraatotoxic effect as benzene.  Many of the early
studies suggesting this similarity involved the use of toluene con-
taminated with benzene (U.S. National Institute for Occupational
Safety and Health, 1973).

The preponderance of clinical/epidemiological investigations
of workers routinely exposed to toluene vapors have failed to re-
veal any significant abnormalities of the circulating blood and/or
bone marrow.  Estimated levels of exposure to toluene in these